The Kessler Psychological Distress scale (K10) is an instrument that is widely used to screen for mental disorders, but information is lacking on its psychometric qualities in non-Western samples. This study used a population-based sample (N = 725) to assess the reliability and validity of the K10 across ethnic groups in an urban area. The results were generally supportive of the K10 as a reliable and valid instrument to screen for anxiety and depression in all three groups. Cronbach's alpha was high (0.93) and the results indicated the existence of a solid single factor structure. Item bias in relation to ethnic background was minor. In each group, there was good criterion validity with respect to one-month DSM-IV diagnosis for depressive and/or anxiety disorder. The results nevertheless highlight the importance of cross-cultural validation, as we found different cut-off values for ethnic subgroups to obtain optimal sensitivity and specifi city for detecting depressive and/or anxiety disorders.
Introduction
The Kessler Psychological Distress scale (K10; Kessler et al., 2002) is becoming increasingly popular as a screening tool for anxiety and depressive disorders Furukawa et al., 2003; Cairney et al., 2007; Hides et al., 2007) . Although strongly disabling and highly prevalent in the general population (Aydin and Uluşahin, 2001; Chwastiak and Von Korff, 2003; Kessler, 2007) , both conditions are often unrecognized. The K10 was developed by Kessler et al. (2002) and consists of 10 items, rated on fi ve-point Likert-type scales, which indicate the degree to which symptoms of psychological distress are present among individuals. There is strong evidence supporting the relationship between the K10 and the Composite International Diagnostic Interview (CIDI) for anxiety and depressive disorders in Western population samples (WHO, 1997; Andrews & Slade, 2001; Rodgers et al., 2007) . The CIDI is nowadays widely considered as a standard for determining psychological disorders.
However, the reliability and validity of the K10 have been established mainly with data from Western population samples. Information on cross-cultural validity of the K10 among non-Western populations is insuffi ciently available (Boufous et al., 2005) . In research where multiple nationalities or ethnicities are involved, such gaps in knowledge are often dealt with either by excluding minorities from epidemiological research or by simply assuming that cross-cultural validity exists (e.g. Streiner and Norman, 2003) . Both options can be considered undesirable for several reasons.
The fi rst decision tends to make studies less representative, thus reducing the generalizability of results (Streiner and Norman, 2003) . In this context, it cannot be ignored that large and still increasing parts of the general population in Europe and the United States consist of migrants (e.g. Watters, 2002) . Their mental health is often worse than that of the members of the host society (Bhugra, 2004) , as is the case for depressive and anxiety disorders (Marwaha and Livingston, 2002) . In the Netherlands, anxiety and depression are more prevalent among Turkish and Moroccan labour migrants (BengiArslan et al., 2002; van der Wurff et al., 2004; de Wit et al., 2009) . Labour migration from Morocco and Turkey to Western Europe started halfway through the 1960s. Apart from the Netherlands, countries with large Turkish and Moroccan migrant populations are France, Germany and Belgium. In Amsterdam, 14% of the population are ethnic Moroccan or Turkish, which means they or at least one of their parents were born in Morocco or Turkey (O&S, 2007) .
However, simply assuming cross-cultural validity without suffi cient evidence to support this, disregards possible changes in reliability and validity that may occur when an instrument is translated (Streiner and Norman, 2003) . It additionally neglects the infl uence of culture on the interpretation of items (Azocar et al., 2001) . It is important to realize that many migrants in Western countries, like Turkish and Moroccan labour migrants, have an Arabic and/or Muslim background. In the United States, for example, Muslims are in fact the fastest growing minority population (Ali et al., 2005) . Muslims tend to have different values with respect to psychological problems, which determines how problems are perceived and coped with (Al-Krenawi, 2005) . Therefore, this study focuses on the psychometric qualities of the K10 in a sample of ethnic Dutch, Turkish and Moroccan participants. Our aim is to examine whether the K10 is an instrument with deviating psychometric properties among non-Western (i.e. Moroccan and Turkish) participants compared to ethnic Dutch.
Methods

Setting and procedures
This study is part of the larger Amsterdam Health Monitor (AHM), which is a cross-sectional population-based health survey, designed and conducted every four years by the Amsterdam Municipal Health Service. The AHM of 2004 was conducted in collaboration with the Dutch National Institute for Public Health and Environment (RIVM) and was based on a representative sample of 1736 people from the communal population register, stratifi ed by age groups (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) (43) (44) (45) (46) (47) (48) (49) (50) (51) (52) (53) (54) (55) (56) (57) (58) (59) (60) (61) (62) (63) (64) Turkish, Moroccan, other) . Turkish and Moroccan respondents were oversampled to ensure suffi cient response. Information on the representativity of the fi rst phase can also be found in Agyemang et al. (2006) . The socio-economic status of the respondents of the fi rst phase was comparable to that of the original sample. All respondents participated in a face-to-face interview on general health, in the language of their choice (i.e. Dutch, Turkish, Moroccan-Arabic or Berber). Thus, participants not fl uent in the Dutch language were included as well.
Respondents who gave permission were invited to participate in the next phase, aimed specifi cally at common mental disorders (de Wit et al., 2009) . Again, structured interviews were performed in the language that was preferred by respondents. The interview included the K10 (Kessler et al., 2002) and the CIDI version 2.1 (WHO, 1997) for depressive and anxiety disorders. The entire interview could be completed within 1.5 hours. Interviewers were trained during a full-time week and monitored during the period of data-collection. To avoid non-response as a consequence of summer vacation, Christmas and Ramadan, all interviews were planned between February and June of 2005. The study procedures were approved by the medical ethical committee of the Academic Medical Centre of the University of Amsterdam. Compared to the general fi rst phase of the AHM, we found no selection among participants in the second phase with respect to physical or psychological health indicators (de Wit et al., 2009 ).
Measures
The K10
The K10 was developed as a short screening scale for psychological distress (Kessler et al., 2002) . Items for the K10 were selected from 612 questions that were derived from 18 existing instruments, including well-known instruments such as the self-rating depression scale (Zung, 1965) , the Beck Depression Inventory (BDI; Beck et al., 1961) , and the Centre for Epidemiologic StudiesDepression Scale (CES-D; Radloff, 1977) . The initial set of items was drastically reduced after extensive pilot testing. The fi nal scale consisted of 10 items (see Figure  1 ). Each item of the K10 has fi ve response categories: 'none of the time' (1), 'a little of the time' (2), 'some of the time' (3), 'most of the time' (4) and 'all of the time' (5). The total score is the sum of all responses. The scores thus range between 10 and 50. Only if participants had less than 10% missing data, missing values were imputed using linear interpolation. Further information about the K10 can be found on the National Comorbidity Survey (NCS) website (http://www.hcp.med.harvard.edu/ncs/index.php).
At the time of conducting the AHM, an offi cial Dutch translation of the K10 was already available (Alonso et al., 2004) . For Turkish and Moroccan participants, the K10 had to be translated.
1 To ensure conceptual equivalence, the instrument was translated and back-translated by two professional and independent translators. The backtranslation was compared to the original translation, and no further alterations were considered necessary. These procedures were restricted to the Turkish version. A Moroccan translation was not feasible because the Moroccan population in Amsterdam speaks several languages (i.e. Northern/Southern Berber and Standard/ Moroccan Arabic) and because Moroccan Arabic and Berber do not exist in written form. In the past, this problem was dealt with by translating instruments into standard Arabic, after which interviewers were asked to translate to Moroccan Arabic and Berber on the spot. However, the translation from Standard Arabic into Moroccan Arabic or Berber is almost as diffi cult as the direct translation from Dutch. Moreover, only few Moroccans who nowadays live in Amsterdam are able to speak/ read both Dutch and Standard Arabic fl uently. Therefore, Moroccan interviewers generally used the Dutch version of the K10, with only core themes pre-translated, using standard Arabic words that are commonly used in Morocco. Thus, there is no 'Moroccan' translation in written form, but interviews have been digitally recorded.
The gold standard
We defi ned the gold standard as the presence of a current anxiety and/or depressive disorder according to DSM-IV criteria (e.g. Furukawa et al., 2003) , as established with the CIDI version 2.1 (WHO, 1997). The CIDI has been translated into Dutch, Turkish and Arabic (Karam et al., 1995; Simon et al., 2002) . For the interview with Moroccan participants, again the Dutch questionnaire was used in combination with core themes from the Arabic version. Based on the CIDI, DSM-IV [Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV)] diagnoses were made for depressive disorders (major depressive disorder, dysthymia) and anxiety disorders (social phobia, agoraphobia, panic disorder and generalized anxiety disorder). For this study, only one-month prevalence fi gures were used, as the K10 applies to the four weeks preceding the interview.
The World Health Organization Disability Assessment Schedule II (WHODAS II)
The World Health Organization Disability Assessment Schedule II (WHODAS II) (WHODAS, 2007) was included as a measure of health related disability, in this case related to mental health problems. The WHODAS II consists of 36 items that are used to rate diffi culty with a set of activities. These activities are related to six domains, namely (a) understanding and communicating, (b) getting around, (c) self care, (d) getting along with people, (e) life activities, (f) participation in society and (g) daily work/school (if applicable). All items are rated on fi ve-point Likert-type scales, with high scores indicating high levels of disability. The Turkish version is reliable and valid (Ulug et al., 2001) . For more details on the WHODAS II the reader is referred to the WHODAS website (http://www.who.int/icidh/whodas/index.html).
Socio-demographic characteristics
Socio-demographic measures that were used in this study were ethnicity, age, sex, educational level and health insurance type. A participant was considered to be Turkish or Moroccan if he or she was born in Turkey or Morocco or if at least one parent was born in Turkey or Morocco (O&S, 2007) . Respondents were considered ethnic Dutch if the respondent and both parents were born in the Netherlands. Educational level was divided into two categories, namely low (no education or only primary school) and high (all higher levels of education). Health insurance was used as a covariate for socioeconomic status (SES) because almost everybody in the Netherlands has medical insurance and, until January 2006, people with an income below a certain level had public insurance. Conversely, people with higher incomes were privately insured.
Statistical analyses
We fi rst examined the internal consistency of the scale, then the factor structure (internal validity), item bias towards ethnic groups (external validity), and predictive validity.
Internal consistency
SPSS version 14 (SPSS, 2006) was used to calculate
Cronbach's alpha and item total correlations. Cronbach's alpha had to be at least 0.70 in each ethnic group, while values of α exceeding 0.90 and inter-item correlations higher than 0.70 were indicative of redundancy. Corrected item-total correlations, indicating the correlation of a particular item to the total score calculated without that certain item, had to be higher than >0.11 (Kojima et al., 2002) .
Factor structure and item bias
Two predictions can be derived from the summation of the K10 items and its aim to screen for non-specifi c psychological distress. First, a single dimension of nonspecifi c psychological distress explains the data. Second, no interference of the relationship between psychological distress and the K10 item responses by ethnicity is to be expected. From a modern psychometric perspective this interference is called differential item functioning (DIF; Fischer and Molenaar, 1995; Crane et al. 2006) . DIF refers to the idea that only the single dimension, which in this case is psychological distress, explains the responses made by the participants. In case of DIF, which was undesired, participants with different ethnic backgrounds, but with equal underlying levels of psychological distress, would differ in the probabilities of assenting to K10 items and their categories. In case of absent DIF, which was desired, the probability of assenting to the K10 items and their categories would not differ across ethnic groups. Uni-dimensionality of the scale was examined in Mplus (Muthén and Muthén, 2007) , with explorative and confi rmative factor analysis for categorical data. The one parameter logistic model (OPLM; Verhelst and Glas, 1995) , a Rasch type of model, was then used to estimate the levels of non-specifi c psychological distress measured by the answering categories of the items. Subsequently, the fi t of the items to the OPLM model was examined. Poor fi t, as a consequence of differences between items in measurement precision or non-hierarchically ranking of answering categories, could be corrected for by weighting the items or collapsing the answering categories respectively. Only if poor fi t of the data was caused by a particular item not measuring the same construct as the other items, this item was excluded. The signifi cance of ethnic DIF was examined for the answering categories with χ 2 distributed fi t statistics (alpha set at 0.01 for multiple testing). Because signifi cant results are not necessarily relevant as well, items with signifi cant DIF were graphically inspected to see whether members from different ethnic groups, but with equal estimated levels of psychological distress, had substantial different probabilities of assenting the categories of each K10 item.
Predictive validity
Receiver Operating Characteristic (ROC) analysis was carried out in SPSS version 14 to assess sensitivity, specifi city, positive predictive value (PPV) and the area under the curve (AUC). Furthermore, based on the wellestablished association between common mental disorders and disability, we hypothesized that a strong relation existed between the K10 and the WHODAS II, and that this association was similar across ethnic groups. Therefore, additional support for cross-cultural validity was derived from absent interaction between ethnicity and K10 sum score, using regression analyses in SPSS version 14. Table 1 shows characteristics of the study sample. There were relatively few women among the Moroccan participants compared to ethnic Dutch and Turkish participants. Furthermore, the average age and educational levels were higher for ethnic Dutch respondents than for participants with a migrant background. With respect to the outcome measures, the highest level of 1-month diagnoses for depressive and anxiety disorders was found among Turkish respondents. Furthermore, Turkish and Moroccan participants both had higher scores on the WHODAS II compared to ethnic Dutch. With respect to the K10, only few respondents had missing values. Both the sum scores and the range of scores were signifi cantly higher for both Moroccan and Turkish respondents compared to the ethnic Dutch group.
Results
Sample characteristics
Internal consistency
Internal consistency of the K10 was supported by a high Cronbach's alpha of 0.93, well above the generally accepted minimum of 0.70. Items of the K10 were highly inter-correlated (0.43-0.74). Highly correlated item-pairs (r > 0.70) were items two and three and items seven and nine. Additionally, item-total correlations were high (0.61-0.79).
Factor structure and item bias
Explorative factor analysis revealed a dominant fi rst factor which explained 70% of the variance. Factor loadings ranged from 0.67 to 0.89. Confi rmatory factor analysis showed suffi cient fi t of the data to a single factor model. The CFI index was 0.97 (CFI > 0.95 indicates good fi t) and the RMSEA was 0.09 (0.08 > RMSEA <0.10 indicates mediocre fi t). After weighting the items for their measurement precision and correcting for non-hierarchically ranked answering categories, there was good fi t of the items to the OPLM model. There was only minor ethnic DIF. Items one, fi ve and nine had signifi cant DIF and were graphically inspected. In case of similar levels of non-specifi c psychological distress, the ethnic Dutch respondents had a larger probability of affi rming item fi ve than the Turkish. Conversely, ethnic Dutch had a lower probability than the Turkish and the Moroccans to affi rm item nine. Though signifi cant, the DIF fi ndings from item one were judged as not relevant. Table 2 shows the results for the ROC analysis, indicating good results for all ethnic groups. The AUCs were generally high, varying between 0.80 (Turkish respondents) and 0.88 (Moroccans). Figure 2 clearly shows that differences were small. Except for the Turkish group, PPVs were generally low. Table 2 furthermore shows that, to obtain a similar balance between sensitivity and specifi city across ethnic groups, cut-off scores varied between ethnic Dutch on the one hand and Turkish and Moroccan participants on the other hand. For example, with comparable sensitivity (~0.80) and specifi city (~0.75), the cut-off score for Moroccan and Turkish participants (22.5) was higher than for ethnic Dutch participants (16.5). The PPV was generally highest in the Turkish group. Finally, there was a strong relation between K10 sum score and disability, regardless of ethnicity (Table 3) . There were no signifi cant interaction effects (i.e. between the K10 and ethnicity) suggesting that the association between depression/anxiety, as measured by the K10, and disability is not infl uenced by ethnic background.
Discussion
In response to the rather general comment that 'there is no evidence to date which indicates that a translated K-10 has similar calibration properties than the original English version' (Boufous et al., 2005, p. 172) , the present study addressed the psychometric properties of the K10 in a multi-ethnic population sample in the Netherlands. The results showed that the K10 appears to be an adequate instrument that has good psychometric properties among Dutch, Turkish, and Moroccan respondents. The results indicated the existence of a solid single factor structure with largely absent item bias (DIF), suggesting that the non-specifi c psychological distress as measured by the K10 is negligibly biased towards the ethnic groups examined in this study. Additionally, sensitivity and specifi city of the K10 with respect to a one-month CIDI-diagnosis for depressive and/or anxiety disorders were good in all subgroups, as AUCs greater than 0.80 can be judged as indicating good validity (e.g. Hansson et al., 2005) . Finally, the results suggested that the K10 is as good in predicting disability among Turkish and Moroccan respondents as it is among ethnic Dutch. However, our study shows that, when applying the K10 in a multi-ethnic sample, different cut-off scores are necessary to achieve comparable sensitivity and specifi city across ethnic groups. Within one ethnic group cut-off points may vary according to the purpose of screening. For example, if one is interested only in severe psychological distress (i.e. moderate cases are to be fi ltered out), higher cut-off scores may be employed in order to reach high specifi city. The results suggested some redundancy of K10 items, indicated by a high Cronbach's alpha. In that respect the existence of the K6 (Kessler et al., 2002) , which is the same instrument as the K10 minus four items (items one, three, six and seven), is interesting. Considering the combinations of highly correlated items as discussed in the results section, removal of these four items would eliminate at least some redundancy. Secondary analyses (not reported) pointed out that Cronbach's alpha for the K6 (0.89) is lower, although marginally, compared to alpha for the K10 (0.93). A simple measure to handle (minor) redundancy among K10 items could therefore be to use the K6 instead of the K10. This would also be in line with Furukawa et al. (2003) , who reported to prefer the K6 in screening for any mood or anxiety disorder, in terms of brevity and consistency across sub-samples. However, they noted that the K10 was better in screening for severe disorders. Therefore, which version is to be administered will primarily depend on the purpose of the screening.
There are a few potential limitations to this study that do need to be taken into account. Firstly, the results showed that the data fi tted the OPLM model, but only after correcting for differences between items in measurement precision and non-hierarchically ranking of answering categories. Actually, we should have calculated the sum scores with the item scales as revised by OPLM for the remaining validity analyses. This, however, would have compromised the comparability of our results with other studies, which generally use raw sum scores. We therefore did not revise the sum scores, but instead checked our results by rerunning the analyses using the revised K10 sum scores (results not reported). Compared to the results presented in this paper, the revised K10 sum score yielded only marginally different results on predictive validity. Secondly, selection bias was tested for with non-response analyses, but selection may have occurred on one or more unknown variable(s). Notable in that respect is the low response among Moroccan women. Finally, a true golden standard for assessment of psychological morbidity in a transcultural setting was lacking. Although the CIDI is widely used and well validated, the World Health Organization (WHO) has formulated some drawbacks of the CIDI if applied in non-Western populations, since most methodological studies on the CIDI have been carried out in Western countries (WHO Consortium, 2004) .
Overall, the results of our study were quite favourable. This may suggest that core symptoms of depression and anxiety are not very different across cultures (e.g. Sartorius, 1980; Simon et al., 2002) , though we acknowledge cultural variations in clinical expression of depression and anxiety (Kirmayer, 2001) . Additional support for this hypothesis might be found in recent fi ndings from the same dataset, by Schrier et al. (2007) , who showed similarities in symptom profi les for depressive disorder among ethnic Dutch, Turkish and Moroccan participants. Our results appear to be well in line with these fi ndings in a sense that the construct of psychological distress, which the K10 was designed to measure, proved to be invariant across three ethnic groups while item bias was largely absent. We therefore encourage further use of the K10 in the context of inter-ethnic population studies.
